GALVANIc and faradic currents were the first to be used for electrical treatment and diagnosis in the Edinburgh Royal Infirmary, bichromate and Leclanche cell batteries, and occasionally Bunsen's, when an aneurysm had to be treated electrolytically. So matters jogged on for years, and there was no separate electrical department or even room; but the discovery of the X-rays gave a-great impetus to medical electricity. Three rooms were set apart, and a static machine and an X-ray apparatus were installed, and later on a high frequency spark gap and resonator. Now the department consists of twelve rooms, and it occupies the whole of one floor of a pavilion. But with the swing of the pendulum we are now returning to continuous currents again, and my time is mainly spent in the galvanic room.
I will make a few remarks in turn upon the apparatus used and the work done by us in these different branches of electrical practice. In the static room we have a twenty plate Gaiffe ebonite machine and a six plate glass machine; we can treat three or four patients at once, and there is a daily attendance of about nine. The treatment seems to be of most service as a tonic agent in neurasthenia and in those recovering from exhausting diseases; but it is also of use in obscure painful conditions. Patients are apt to contract a habit for the treatment, and to continue it for too long a time. I will not say much about high frequency currents; they have had rather more than the usual rise and fall associated with the introduction of new remedies-received with too much enthusiasm at first, and pushed by quacks and interested instrument makers, they now seem to be taking their proper place, chiefly as a means of treating certain painful conditions, such as sciatica. In my own opinion, which I have held since Tesla first introduced these currents, their chief and most valuable action is one of counter-irritation due to the innumerable minute sparks which pass between the electrode and the skin. Turning now to the R6ntgen ray department, the tubes that we are using just now for radiography are Bauer air-cooled ones, and for treatment Cossar's therapeutic tubes and Dean's tubes. The Bauer tubes are satisfactory, but if pushed may overheat and fall very suddenly in vacuum; on the other hand, they are also sometimes difficult to soften. The favourite plates with us now are Jougla and Ilford, but I cannot say that I have found them markedly superior to others. Each of our coils is furnished with two interrupters connected in parallel; either of these can be used at will by the movement of one switch. To avoid overheating the tubes we do not attempt to use very short exposures, in fact the time of our exposures has remained sensibly the same for the last year or two. On an average seven photographs and ten cases are treated by the X-rays daily. Screen examinations have, owing to the risk of dermatitis or other injury-and we do not yet comprehend all the ills they may occasion to those constantly exposed to them-fallen into desuetude. Whereas formerly cases were almost as a matter of course and with keen interest at first examined with the screen, now a screen examination is an exception, and to be made only in special cases. The staff at the Edinburgh Royal Infirmary are all suffering more or less from dermatitis. A word or two about a screen examination. It has been suggested that the reason why we cannot see the detail on a screen that we can on a negative is owing to the fact that the negative looks longer and accumulates impressions, just as it does also in case of the stars, but I think the real reason, as has been pointed out by Beclere, is that we examine the screen image by a dim light and the negative by a good light, for the part of the retina that is most sensitive to a dim light, and also to certain colours, particularly blue, is the periphery, the senqibility increasing as we leave the yellow spot; thus it is sometimes an advantage to examine a screen image with the eyes not directly fixed upon it; but when you examine the negative you use the yellow spot, the point of distinct vision, because you can use bright daylight, and it is only by using the yellow spot that fine details can be made out. I need say nothing about the value of the X-rays in diagnosis, both medical and surgical, but what view is a calm and unprejudiced observer to take of its value in treatment? In dermatology it ranks high in tinea tonsurans, favus, and mycosis fungoides. It is not so successful in Scotland in tinea as it seems to be in France, but Dr. N. Walker recommends it highly in favus. Whether, however, one is justified in treating children suffering from ringworm or favus with the X-rays is a reflection I am bound to make, and in nly own opinion the answer must be in the negative. I would not allow any child of mine to run the risk of having the development of the delicate cells of its growing brain interfered with or arrested. The remedy may prove to have been a thousand-fold more serious than the disease. In adults, and when not applied to the brain, this risk is at any rate avoided. The rays are of service in superficial malignant disease, in epithelioma and scirrhus, and I have seen several cases of sarcoma in which great relief and prolongation of life have been obtained. Have I ever seen a cure-say no recurrence for two years? In two cases (about 1 per cent.); one of these was a recurrent epithelioma on the back of the hand. The growth had been removed by the late Professor Annandale and examined microscopically. Twenty-six seances sufficed to cause a complete disappearance. The second case was a recurrent scirrhus; the patient received a severe X-ray burn which caused her great pain and distress for more than a year, but the disease seemed to be eradicated. For deeper-inoperable neoplasms the rays can, faute de mieutx, be tried, and in some cases undoubtedly do good.
J. G., aged 52. Diagnosis: Malignant disease of stomach (made by Dr. Boyd). Admitted April 6, 1904. History: Present condition commenced in December, 1903, with pain in the stomach and nausea; the day after this he had vomiting; since then pain and sickness have been constant, always worse after food; palpation brings out a mass in the stomach measuring 31 in. in length. Treatment: X-rays daily for five minutes over epigastric region.
April 9: Pain much relieved, sickness entirely abated. April 13: No pain whatever; patient conscious that the tumour is decreasing in size. April 29: Feels well and strong; no pain or sickness; leaves for home. August 23: Returned on this date; a fortnight previously a recurrence of former symptoms; a large tumour can be felt with secondary growth in left lobe of liver. August 27: Feels much relieved. September 10: Pain and sickness all gone, but tumour not decreasing as fast this time. September 30: Continued improvement and gaining weight; patient is apparently quite well and has no discomfort; leaves for home. October 19: Reported himself on this date; continues to enjoy good health, no pain or sickness whatever, and gainiug weight; the HCI, which had disappeared from the stomach, bas returned.
In rodent ulcer the results are good, but very slow compared with electrolysis; we, therefore, have given up the X-ray treatment of rodent. For very small rodents radium acts like a charm, but recurrence is the rule. In leukmemia the results appear to be favourable-I say appear to be because the long exposures may, and I venture to say probably do, produce untoward effects on the kidneys and other organs. I have notes of several cases in which great improvement occurred; the spleen becomes reduced in size, the red corpuscles increase, and the white corpuscles-diminish. in number; the patient feels muchstronger and better. This is the usual effect of the X-rays applied over the splenic area and long bones. Unfortunately the disease recurs when the treatment is interrupted, and I have records of cases which have returned two or three times for treatment. J. L., aged 28. Spleno-medullary leukemia (Dr. Gibson). Admitted February 28, 1905. History of nine months, commenced with an ovaritis. Treatment carried on daily till June 16, 1905. Blood-count on admission: Red corpuscles, 2,590,000; white corpuscles, 400,000; hwnmoglobin, 41 per cent.
March 21: White corpuscles, 320,000; ha3moglobin, 66 per cent. May 2:
White corpuscles, 27,000. Some dermatitis set up and treatment stopped for three weeks: splenic area alone exposed. This patient remained in good health for ten months and was able to work.
She returned for treatment as spleen was enlarging, and after a course of exposures extending over six weeks again went home apparently cured. In lupus the rays do good, in lupus of the palate and larynx also. Dr. Logan Turner recently showed a case of laryngeal lupus treated by me which he considered to be cured. In tubercular glands, joints and bones, slow benefit may occur. There are known risks in lupus, for epithelioma may follow; Dr. Norman Walker states that in seventytwo cases of lupus treated abroad by X-rays, ten developed epithelioma. In a case, treated in my department, of lupus of the cheek, epithelioma followed. Finally, I think the therapeutic use of the X-rays is potent both for good and evil, but particularly for evil, for the good effects are often transient, as in leukaemia, but the evil effects may be permanent and incurable; and while its use may be freely indicated in malignant disease, yet its employment in less serious conditions should not be lightly undertaken ; its possible risks should be explained to the patient, and its effects should be most carefully watched.
In another room we have arm-and leg-baths supplied by a Morton slow-running triphase sinusoidal machine for the treatment of local p)aralysis and of sprains, and for the restoration of function. These baths do more good in writer's cramp and trade spasimthan any other form of electrical treatiment I am acquainted with.
Lastly, we have a general electrical roomn fitted with three Milne Murray switchboards; these were actually made by the late Dr. Milne Murray. They are used for testing electrical reactions and for faradic and electrolytic treatmnent. It is in electrolysis or ionic medication, for the reintroduction of which we owe so m-luch to Professor Leduc in France and to Dr. Lewis Jones in this country, that I think imlost progress will be made in the future. Some of the conditions for which electrolysis may be advantageously applied are as follow: ankylosis, sclerosis, fibrous adhesions, strictures, rodent ulcer, parasitic affections, sinus and fistula, tic douloureux, rheumiiatic and gouty affections. Eight cases of ankylosis of joints have been treated by mle with chlorine electrolysis, and all have improved. I will refer to one case: A. B., under the care of Mr. Cotterill, a case of ankylosis of the left knee; patient met with an accident, which resulted in a septic condition of the knee; he was in bed for fifteen weeks, the knee became stiff and could not be flexed to more than a right angle. The knee was now treated with chlorine electrolysis, and every application resulted in greater freedom of motion; after three applications his foot could move through an arc of 7 in. more. A continuance of the treatment led to almost coinplete restoration of function, but at a slower rate of progress. The treatment should be immediatelv followed while the tissues are in a relaxed and supple condition by forcible mlovem-lents. Four cases of Dupuytren's contraction fingers have been similarly treated with very good results; in the case I show you the disease had lasted fifteen years, the forefinger was bent to more than a right angle, and resembled a hook. Each treatmnent loosened and eased the contraction, and after eight seances of half an hour each the finger could be straightened. The patient then ceased to attend, but returned in about six weeks with his finger bent again, but not to the degree that it had been previously; a resuimlption of the treatm-lent had the samne effect as before. It is difficult in these cases to pass sufficient current through the skin over the contracted tendons without the current density becoming too great; this may result in a burn. Long seances with small currents are therefore advisable. Skin contractions and cicatrices following burns are, as mlight be expected, very am-lenable.
Another class of case in which I have had some small success is that of sclerosis of the spinal cord. Five cases have been under treatment: one of tabes dorsalis, two of spastic paralysis, and two of disseminated sclerosis. As a rule I place over the affecfed area of the cord ten layers of lint dipped into a weak solution of NaCl, and over this a metal electrode attached to the pole; the feet may be placed in a bath attached to the other pole; a strong current is now passed for half an hour or more. By using a linear electrode somiie part of the current will traverse the affected segment, there will be an interchange of ions and the action of the chlorine ion will have a loosening and resolving effect on the sclerotic tissue, so that nerve im-lpulses will be conducted mnore freel-y. The first case of spastic paralysis, aged 34, had been ill for more than a year; he presented all the signs and symptonms of spastic disease; he was not able to walk alone and suffered froimi urinary incomiipetence. Six seances sufficed to remove these symptoms, and under a continuance of the treatment he was soon able to walk quite well by himself. After reaching this stage of improvemnent the applications were discontinued and the patient was advised to remain quietly at home. Unfortunately he returned to his work and his condition becamiie worse. A repetition of the formiier applications now failed to relieve hiimi, but when stronger currents were employed the patient steadily improved and was soon brought back to his foriimer level. The second case also improved steadily but then had a relapse. Of the two cases of disseminated sclerosis one showed sorme improvement and the other seemed to derive no real benefit. The case of tabes, aged 39, a patient of Dr. Gemnmel, has had about four applications and the effect is still sub judice; but he says that he always feels better and stronger after the treatment. The most striking feature in all these cases is the temiporary recovery of power following each application; the patient can walk and use his limbs more freely. Of all the ions that can be introduced electrolytically that of zinc appears to be of most general use. I show you some slides to illustrate its effects in rodent ulcer.
The first slide is that of D. H., aged 61, a patient of Dr. Maclaren, taken before electrolysis; the next slide was taken three weeks after the first application of electrolysis; he was now treated again, and the next slide shows his condition three months later. Thus two applications of zinc electrolysis sufficed to cure this case of rodent ulcer of the nose. The next two slides exhibit the condition of a patient of Dr. Laing's before treatment and after three applications; the lupoid ulcer has practically disappeared. The next slide is that of W. H., al patient of Mr. Dowden's, with a rodent ulcer of fifteen years duration. Two years before, when it was smaller, fourteen weeks treatment with X-rays had caused it to heal; it recurred, and on admission in January, 1908, the ulcer measured 3 in. by 2 in. Six applications of zinc electrolysis sufficed to cause it to heal. The next slide is that of a strumous ulcer before and after treatment. A sinus yields readily to the same treatment if plugged from the bottom. Cases' of tic douloureux and neuralgia are very amenable to the salicylic ion, which, indeed, often acts like a charm.
Lastly, I am sometimes asked to assist a surgeon in the electrolytic treatment of aneurysm. The late Dr. John Duncan used to introduce both poles (steel needles) into an-aneurysm and pass a current of 30 ma. for twenty minutes. The modern method is that known as the Moore Corradi, and it consists essentially in the introdpction into the aneurysm of several feet of wire and of the passage of a current through the wire into the blood; -the other electrode is placed on an indifferent spot. The wire is always made the + pole, and this for two reasons: (1) To obtain a firmer clot, (2) to diminish the risk of emboli, which might result from the multitudinous bubbles given off at thepole. The wire used may be of silver, gold, platinum, or iron. Dr. Stewart, of Philadelphia, says: "Gold, silver, or platinum wire is undoubtedly the preferable material." Professor Leduc has, however, stated 1 that zinc is the best coagulant and far superior to platinum. This experiment of his I have been repeating and examining on an extended scale. I have had a number of electrodes of different materials made, and I have compared the results obtained by electrolyzing blood-serum. I should like to show you one or two experiments, for they are very striking. The net result is that with none of the metals recommended is any coagulum worth the mentioning to be obtained. Further, in some cases much gas is evolved even from the + pole, so that some surgeons have been unconsciously courting the very danger they were endeavouring to avoid. We may draw the conclusion that this danger is nothing but a bogy. With zinc electrodes you notice that no gas is given off at the + electrode, but that a firm glove-like coagulum is formed. This coagulum adheres to the electrode, and if shaken off '"Les Ions," p. 28. IElectro-Titerapeu tical Section 125 preserves its foriim. Hence I venture to suggest that surgeons should introduce zinc wire into an aneurysmi which they wish to treat electrolytically rather than the wire recomnmended either by Dr. Stewart or other clinical authorities who have not tested the coagulating effects of these metals experimentally in the laboratory, for my experiments convince imie that the passage of an electric current in the orthodox Stewart Moore Corradi imethod in no way aids in bringing about coagulation of the blood, but serves mainly to exhaust the patient's strength and cons-ine valuable timie and energy, while whatever coagulation is produced is due only to the introduction of the foreign body.
